Genotype-phenotype correlation in Smith-Magenis syndrome: evidence that multiple genes in 17p11.2 contribute to the clinical spectrum.
Smith-Magenis syndrome (SMS) is a complex disorder that includes mental retardation, craniofacial and skeletal anomalies, and behavioral abnormalities. We report the molecular and genotype-phenotype analyses of 31 patients with SMS who carry 17p11.2 deletions or mutations in the RAI1 gene. Patients with SMS were evaluated by fluorescence in situ hybridization and/or sequencing of RAI1 to identify 17p11.2 deletions or intragenic mutations, respectively, and were compared for 30 characteristic features of this disorder by the Fisher exact test. In our cohort, 8 of 31 individuals carried a common 3.5 Mb deletion, whereas 10 of 31 individuals carried smaller deletions, two individuals carried larger deletions, and one individual carried an atypical 17p11.2 deletion. Ten patients with nondeletion harbored a heterozygous mutation in RAI1. Phenotypic comparison between patients with deletions and patients with RAI1 mutations show that 21 of 30 SMS features are the result of haploinsufficiency of RAI1, whereas cardiac anomalies, speech and motor delay, hypotonia, short stature, and hearing loss are associated with 17p11.2 deletions rather than RAI1 mutations (P<.05). Further, patients with smaller deletions show features similar to those with RAI1 mutations. Although RAI1 is the primary gene responsible for most features of SMS, other genes within 17p11.2 contribute to the variable features and overall severity of the syndrome.